
ath ~thc3 corIfya0:5%, of tts :im?acthc-as and cont12gfo~l -- 3 , s ci:i.Bca@Bs, m&CS7~ 

attentrois. has been lllcreaBZag2y 831Pscted toward constitutiom1 condftioYlss 

fn whieh the role of gamtilc factors fs often evident. A work%ng km&edge 

of genetfcs embles the physician to provkde early diagnosis sud prevsrrtion 

or treatment of latent hereditary dimase, to arrlva at the corr&&~~~~~ 

of an atypical case by ~e@ognizWg th8 frank fo,m in other fam%l$ membms~ 

and to furnfsh genetic prognoafa to fam%lPss. 

An fndkvidual who poseemses the potexztf.alftkes of tnmm~tttng "rwu 

herit8d d%seaseo and who my himself become severely affected later fn lffe, 

wf2.l often show some slfght abnomalfty which allows the alert phys~eckan to 

pzvmnit OP meakomt@ the f?ims&lmn d5rseaaeo such a mi-ad or unexpressssd . 

case la bmmd B pmcltic cs XT%CP, by analogy with the aqmptomt~c carrier 

of infectious dime-0 [fen&b? carrters %nclude: (1) an 13dfvidual with 

the genetic poterMalA.t%63s for developing a d%aease of tit8 onsets (2) an 

tid%vidual showing only nfuor effects of a disease of-partible IIMIffe8fdfOn: 

(3) the hetercsygote for an 3.ncompletely recess3.ve geueo Sometiraes+th8 

carrier state fs recognized before the genetic basis fs understoode bit this 

do83 not interfere with effectlive use of oanr$er SnfomatZon iu pmmmt%on 

and txwitment of the disease, 

There are so many dlseasss In wh%ch a oarrier state can some~lmes be 

recognfsed, the accuracy of carrPer detect&m iu so variable, and our abfl1ty 

to diagnose CRrriePs is irlcxzasfng so rapidly, that ft fls not feasfble to 

provfde a a3.mplo lfst of diseases fn wMch carriers can be detectedc Some 

useful refesences ar8 given below, and others may be found.fn recent ~osuea 

09 the majoar medical joulmle. A few examples of the us8 of earr4.er d&actloa 

In prevent$.on and therapy till now be given. These arm ilkmtrattone, and 

represent only a small fraction of the dhseases in whfLeh crrrler detectfon 

is possfble and useful, 
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O Carriers for this dominant gene yesant a r.mg,e 

of symptOma, from increes8d erythycyte fragiIL!ity to markod spherocytosis 

and 88778x4 anemia* They are subject to grave aphstfc cri38s, dur%ng which 

erythropoesis fails0 The outcome Is often fatal. The majority of untzwated 

cases develop gallstones. Fortulultely, 3plenectomy completely remov8s the 

risk of aplastic crises, anemia, and gallstones, and preventive splenectomy 

is recommended in al2, cases that can be diegnosed. It would not be feasible 

to apply to an persons In th8 population the special hematological tests 

required for diagnosis, but such tests should be applied to en close PdatiV8So 

031 th8 average, half the CMldren of carriera ape also affected, often 

38verelyo Many, bUt less than half, of the siblings of patiants ars affected, 

since elimination of the gene by aplastic crises is balanced by mutation, and 

some cases are sporadic, However, half the children of sporadic ~8383 am 

also aff acted. Because splectomy cures the disease, and splectomized patf8nts 

3urviv8 the reproductive period, the frequency of th8 gene must be fncxwsbIga 

Phenrlketonurfa. Homosygotes for thfs Incompletely recessfve gene are marked 

by phenylpyrtxvic acfd in the urine, abnormally high phenyalanine levels fn 

serum, gross mental defect, and characteristic n8urOlOglU and dermatologic 

findings. Urine specimens of these cases usually giVs a positive ferric 

chloride test, which provides a simple and preche diagnosis. The basks of 

the defect has been shown to b8 th8 absence of an en$pe whfch converts 

phenglelanine to “cyrosizm Heterozygotes are clinically normal, but usually 

have elevated 88rum pheny&&Intne levels. &en a test dose of phenylalanine 

is administered, heterozygotes show abnormally high serum ratios of phenylabnine 

to tyrosineo Both parents of a phe@ketonurio patient give this response; 

on the average , one half of the slblAngs are also heterozygotes, and on8 

quarter are mentally deficient phsrgllketomw~cs. About one per cent of the 

general pOpuletion are heterozygous carriers0 It fs not known whether the 

m8ntaltty of osrr~ers is la any way abnozwal. 



The dwskopment of severe mental defect in homo~ygotec ~23 ‘bca a??.~~fz.i;:~. 

parhaps prevented, if fn early infancy they are placed OR 3 apec%a': fist %YU 

inphenylalanine. Th%fs treatme& ae8ms to be much less effectfve if ft is 

not started fn infancy. At that age mental deTlelopaent cannot be accurately 

measured. but the biochemfcalabnormalfty ~813 be detected. % prompt treet- 

ment of homozygoua younger stblinga of patients with phenylketonuria, many 

of the effects of the disea3e can be reversed0 

6alactos8ml8 * This fs an inborn error of metabolism, apparently due to an 

incompletely recessive gene*, Homozygotes lack the enzyme P-gal-transfepase 

which convorta galactoss-l-phosphate to glucose-l-phospbats. Untreated cases 

develop feeding difffculties, hepatomegsly, c&aract and mental deficiency, 

and usually die in infancy. Therapy eonsiats In removing alI. lactose and 

galactose frum tbe'diet, With early treatment, developmgnt is essentially 

normal0 fi treatment fs delayed, the cataract3 and liver damage am ir- 

reversible. About half th8 hetsrozygotss can be detected by a galactose 

tolerance test, While homozygotes can invar~bly be recognized by th8 

absence of transfewse in their erythrocytes., Younger siblings of patients 

with galactosemIa should be tested at birth, and treatment begun immediately 

for the 25% who are affected. 

In this disease the senun uric acid level is elevated, and cry3tals Gout. 

of sodium urate may be deposited in the urogenital tract and many body tissues, 

causing tarteldamage and recurrent severe arthrltfc attacks. Patients are 

heterozygous for a gene which produces hyperuricemis, but only about 10% of 

males with the gene, and even fewer females, develop cl!Mical gout. This 

sex difference la in part due to the fact that women have lower normslblood 

levela of uric acid than mena Hyperuricemfa fs found in half the parents 

and sibs of patients with gout. &met of the disease in hyperuricemic males 

can be prevented or retarded by generous fluid intake and restriction of 

purinsa in the dIeto once the disease is manifest, development of chronic 



Pbing, pe~sm~ wfth this dksease develop a sevp~re am&a, preceded and 

accompanfcd by achlorhydria. The exact genetfc basfts of' the condYtfon fs 

not known, but actiborhydrfa fa c-n fn reILat2xass and a family history of 

pernicious onem3.a is often obtaknodO Routkne admfnIstrat%on of vftenjtn 331-2 

wtU. prevent the disease IXI the achlorhydrfc relatives. 

-a 0 Sometimes the fam3J.y history loads to a 

correct dSagnoais that othsPwfae would be missed or delayed. An atypiad 

case of anhfdrotl~ ectodermah dystlasia was made worse by thyroid thesepy 

because of a misdLgnortis as hypothyrofdism, but a study of the family 

hbtory led to the correct d%agnosfts. Familial perkodfc paralyafs roaemblt38 

other condht%ons clInically, but differ8 3x1 that kt responds to potassfum 

chlorfde in some kindred. Xn other kIndred, similar conditiona show no 

response e A patient with the disease can al.ya be succ~~~~~lly treated, 

if potassium rhlorfda Zg affective for a relativs with the mrna disease0 

A msjor oparatfon for tic douloureux was cancel.led after reconsfderatLon 

of a family history of dfabetss, whhch suggested the correct diagnos3.s of 

dfabetic neurftfo. Xn another instance, when the d2agnos3.s appeared to 

lb between gaettie ulcer, Banti*s disease ,, and cirrhosfa of the liver w8th 

esophageal varCQss the attending phgs+an correctly dtignosed and 

excised a telar&xztanPc spot in the gastlc mucosa, because he knew that 

the patient88 father had the dominant dfseass telang3.ectas2.a. PatBents 

uftb muscu3.a~ dystrophy have bsen prematurely conftned to wheelchairs thrnugh 

delayed diagnosis and treatment, 3.n sp%te of a &Lear family history. Hany 

other examples could ti ajtted, in which consideration of the family hfstory 

may lead to early d$agnos%s and more effective treatmenL 
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